Inclusion criteria: elderly patients who turned to ER due to acute respiratory failure of any etiology and needed urgent therapy with NIV. The inclusion of patients in the research was dynamic and consecutive.
Exclusion criteria
Patients under 18, patients who were on dialysis, those whose admission was caused by surgical or traumatic pathology and those who could be in agony or pre-mortem at the time of the NIV set up.
Sample collection and analysis
At the beginning of the treatment with NIV, several blood tests were taken for arterial blood gas, blood count, biochemistry and coagulation; plus a blood sample was extracted in an EDTA plasma tube that would be used to determine the MR-proADM. After extraction, the samples were processed immediately; however, the sample for MR-proADM determination was centrifuged at 3,500 rpm for 10 minutes separating the plasma fraction and distributed into aliquots which were frozen at -80 °C to be analyzed once the rest of the samples had been collected.
The quantification of MR-proADM was conducted by the ELISA technique (Enzyme-Linked Immuno Sorbent Assay); a Human mid-regional pro-adrenomedullin, MR-Pro-ADM ELISA Kit from "SHANGHAI YEHUA Biological Technology Co., Ltd.", Shanghai, China was used; this kit uses a double antibody Biotin sandwich technology, whose intra-assay accuracy has a Coefficient Oscillation (CO) under 10% and inter-assay under 12%; measuring range is between 0.02 to 6 nmol/L and sensitivity is 0.011 nmol/L.
Data collect
The general diagnose and analytical data were obtained from the clinical record, which had been transferred after having been determined; finally, the relating survival data was obtained from the files once they were reflected or directly from their families by telephone survey when we could not get the information any other way.
The variable "30-day Mortality" was the only dependent in the survey which took the values "YES" and "NO" including the positive value for all the patients deceased within 30 days of their admission to the ER, consigning the date of death for further statistical treatment.
The variable "Diagnose" corresponds to the consigned on the hospital discharge clinical report from the ER, the diagnostic "Respiratory Failure (RF)" refers to the one with pulmonary origin, mainly aggravated COPD; likewise, the diagnostic "Congestive Heart Failure (CHF)" which corresponds mainly to the ACPE.
Statistical analysis
For statistic calculations the program "IBM SPSS Statistics" v-19 was used.
tion of the native protein, the mid-regional fragment of the peptide complex Proadrenomedullin (MR-proADM), has been identified being more stable than the active molecule itself, whose synthesis is stoichiometrically related, and is secreted in equimolar amounts to the ADM [6] , which indirectly allows its quantification [7] .
Hypoxia stimulates the secretion of ADM [3] . The several effects, such as neuro-hormonal compensatory channel on target organs, gives it its wide biological activity, it is suggested that ADM acts as a powerful protective factor for the organism in situations of cellular stress, using mechanism diuresis and natriuresis, or contributing with the fight against infection, among others [4, 8] . The relevance of the ADM is based on plasma concentrations of MR-proADM in humans, it has been shown to be increased in the course of major life-threatening diseases (sepsis, pneumonia, chronic obstructive pulmonary disease, myocardial infarction and heart failure), combining as counter-regulatory mechanism [9] , and being very useful in risk stratification as it has been able to predict mortality in patients with these critical processes [5, [10] [11] [12] [13] [14] [15] .
Patients with secondary dyspnea towards Respiratory infections, Aggravated chronic obstructive pulmonary disease, Acute Cardiogenic Pulmonary Edema (ACPE), Shock, etc., pathologies that cause or may cause, directly or indirectly, Acute Respiratory Failure (ARF), are in many occasions treated with Non-Invasive Ventilation (NIV) [16] as supportive therapy in the emergency room due to severity of the process. In various studies published on the MR-proADM, it has been found that patients suffering from the above described symptoms have high MR-proADM having been postulated as a prognosis of mortality.
The primary aim of our survey was to establish the association between plasma concentrations of the biomarker MR-proADM and 30-day mortality of patients which require to be treated with NIV in the Emergency Room (ER), regardless of the precipitating pathology. As a secondary objective, we purposed associate any other indicators of the study with 30-day mortality of these patients.
Methods
Prospective observational analytical survey carried out in the ER of University General Hospital Reina Sofia in Murcia (Spain) from November 2012 to December 2013 without any therapeutic implication on participants.
The survey followed the laws and regulations and was evaluated by the Clinical Research Ethics Committee C.R.E.C. The treatment, communication and transfer of personal data of the participants were in line to the Organic Act 15/1999 of December 13 on the protection of personal data. 
The general characteristics of the patients can be
To discriminate the potential confusion of the variables in which association was found, a Cox regression was made in which it was introduced, and further including to the model the main variable of the survey, the MR-proADM.
ROC curves were used to search the discriminative power of the target biomarker for 30-day mortality, calculating the area under the curve.
The level of signification accepted was of p < 0.05.
Sample size calculation
We considered an 80% potency, a type I error of 0.05 and a cut-off point of 1.5 nmol/L for the MR-proADM, as well as a rate of adverse events in the control group of 13% and 30% in the case group; to this 15% of estimation of losses was added, resulting a sample size of 202 cases. 
Note:
The means are expressed followed by standard deviation and refer to variables with normal distribution while the medians are expressed followed (in parentheses) of the interquartile range and refer to non-parametric variables. Abbreviations: BMI: body-mass index; HBP: high blood pressure; DM: diabetes mellitus; COPD: chronic obstructive pulmonary disease; FEV1: forced expiratory volume in one second; Hypov. syndr.: hypoventilation syndromes; LTOT: long-term oxygen therapy; NIV: non-invasive ventilation; ER: emergency room; CHF: chronic heart failure; RF: respiratory failure due to pulmonary origin; ICU: intensive care unit; ns: not significant.
The values in the table correspond to the "n" represented in each group followed by the corresponding percentage.
"Lactic Acid > 2 mmol/L" and Sepsis diagnose.
A statistical analysis was carried out distributing the variable MR-proADM in quartiles, generating 4 groups and the patients main characteristics were studied found in (Table 1 ) and (Table 2), in which the possible relation between the factors and the dependant variable is also shown "30-day mortality", finding an association (p < 0.05) with the variables "Age > 75-years-old", from cardiac causes to any other cause in patients with dyspnea [17] . In our survey we have included patients with various diseases which were the source of severe acute dyspnea, such major diseases range from cardiac causes like CHF, Coronary ischemia or ACPE; causes of respiratory origin as exacerbation of COPD or asthma; causes of infectious origin like sepsis or pneumonia; and any other development that could be within the range of the adjunctive spectrum of ARF. The fact that many of these etiologies have demonstrated their expression in the MR-proADM and its reflection on predicting mortality marked our research process; however, in view of the results, we are able to say that we did not find statistically significant differences between the figures for MR-proADM obtained during admission of survivors and deceased patients, neither as a whole nor after stratifying our results according to gender, age or diagnosis group.
again in order to find out if there were any differences between them (Table 3 ) and (Table 4) , but no differences were found.
In the multivariate analysis only the statistically significant were associated "Age > 75-years-old", and Sepsis diagnose (Table 5, Figure 3 ), while the "Lactic Acid" and "MR-proADM were not included in the model.
Discussion
Remember that the medians found from MR-pro-ADM were 0.57 nmol/L for the survivors and for the deceased, and that there were no significant statistical differences in median MR-proADM for both groups when stratifying the sample.
The ARF, regardless of its cause, has been associated with a very poor prognosis and has been identified as a significant risk factor for mortality which includes Table 4 : General characteristics of patients depending on the concentrations of MR-proADM stratified into quartiles. Quantitative variables. (20) 80 (12) 77 (15) (8) 139 (7) 138 (9) 140 ( 
Note:
The means are expressed with standard deviation and they make reference to variables with normal distribution while the medians are expressed followed (in parentheses) of the interquartile range and refer to non-parametric variables. * Comparisons between groups were performed by the ANOVA test for normally distributed variables and Kruskal-Wallis for nonparametric. Finally, with respects to the diagnosis of "sepsis" we did not find matches with other authors; our results in this subgroup reflect a median of 0.66 nmol/L with a range between 0.53 and 3.19 for the deceased, which we will recall that amounted to 83.3%; however Christ-Crain, et al. [22] found that his patients with severe sepsis who did not survive on admission were 8.5 nmol/L median (range 0.8 to 21) compared to 1.7 nmol/L of which overcame the crisis; or Suberviola, et al. [23] who obtained figures of 5.0 nmol/L for patients deceased during hospitalization vs. 1.7 nmol/L for survivors.
It is clear therefore, that in our survey no evidence is related between the concentrations of MR-proADM and mortality, as it was objectified in the other described surveys. The first striking difference between our survey and the rest is the type of patients; ours had severe ARF, while in others there was a greater amalgam of them, and therefore, less severe than ours; thus, it is possible that the MR-proADM is more effective diffeThe BACH (Biomarkers in Acute Heart Failure) assay included 1,641 patients treated at the emergency room with dyspnea and distributed in 15 hospital facilities, 6 in two European countries and 8 in the US, generating after confirmation, two groups of patients diagnosed with acute dyspnea: those suffering from AHF (34.6%) and those without it (65.4%). Among the biomarkers studied, MR-proADM played a key role; in fact, Maisel, et al. published in 2010 in the Journal of the American College of Cardiology [18] the results obtained of the BACH, in it he warns that the MR-proADM income obtained a range between 0.1 and 12.6 nmol/L, with the median of 0.88 nmol/L (IQR 0.57 to 1.44 nmol/L); This is the first major difference with our findings whose median was 0.57 nmol/L (IQR = 0.22) covering the range from 0.29 upto 3.19 nmol/L. Another big difference is found in overall mortality, in his results, the survivors at 30 days had 0.739 nmol/L median against 0.57 nmol/L for ours. Continuing with inter assay differences, there were also differences within cardiovascular mortality at 30 days with a median of 0.790 nmol/L for them and 0.54 nmol/L for us.
As a matter of fact, we have not found similarities between our MR-proADM results and those from other consulted surveys, for instance, Herrero Puente, et al. in a pilot survey on the usefulness of MR-proADM in the assessment o dyspnea from respiratory origin in the ER [19] rentiating patients between degrees of severities. The second difference could be due to the fact that we have included a wide range of precipitating causes of acute dyspnea with diagnostic groups which comprehend entities, that even though having common peculiarities, indeed with no consistent physiopathology and perhaps too small to stratify in the analysis.
One of the major limitations of the survey was due to the heterogeneity of the target population in terms of clinical diagnoses (various causes of dyspnea), which surely prevents that there is a correlation between the concentrations of biomarkers and mortality; in addition, cut-off points can vary depending on the target population (emergencies, critical patient, post-surgery) and depending on the clinical diagnosis, as well as in accordance of clinical diagnosis; also the single survey nature of the survey has limited the "n" analyzed both as global and as groups, which we believe has been very important to find significant differences in the stratification, but not to respond to the main objective which referred to patients treated with NIV globally. With respect to plasma sample's freezing, the recommendations from the International Agency for Research on Cancer of the World Health Organization were followed, by what we believe that this process could not have interfered with the results, nor the chosen analysis technique (ELISA), which has demonstrated its high sensitivity for the determination of proteins and hormones and is internationally guaranteed for these procedures. Either way, we believe that wider new surveys with selected patient groups would be required.
Among the prognosis of failure for NIV, guides do not include age [24, 25] , however, it seems logical that age can be a factor that worsens the prognosis of patients undergoing NIV. In our survey, when we group 75-years-old patients and compare their 30-day mortality with the below that age, we found statistically significant differences in HR = 4.449. Other authors like Echave-Sustaeta have also found this association [26] ; therefore it is important to consider this variable were not due to being obvious must not it be forgotten.
3.1% of the cases included in our survey were diagnosed with sepsis. Of these, we had a fairly high percentage of deaths, 83.3% especially if compared to other hospital-based surveys; a multicenter survey in Spain reported 40% [27] ; Another survey in the Madrid Region (Spain) found 33% mortality [28] , and other countries like France and Australia published figures between 35% and 47% [29, 30] . This can be explained, however, due to the fact that they conducted the survey on the global sepsis mortality, while we have focused only on those patients who were treated with NIV during admission, regardless of whatever the etiology of sepsis was, which should explain the significant differences found. It is important to point out that all deaths from sepsis occurred during hospitalization and within the first 30 days from admission.
